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Introduction

In [1] we describe and suggest the uplink measurement – Required Received Scheduled E-DCH Power Share, which would be the corresponding uplink measure to HS-DSCH Required Power measurement. 

In this paper we further explain the need for this uplink measurement.

Discussion

By the introduction of the HSDPA and Enhanced Uplink the resource control functionality is partly in the CRNC and partly in the Node B. Dedicated channels are controlled from the CRNC, while parts of the HS-DSCH and E-DCH resource control functions reside in the Node B.
Both best-effort and guaranteed bit rate (GBR) services can be allocated to HS/EUL. The CRNC is responsible for DCH, HS and E-DCH admission control. When admitting new connections, then it is important to have a good estimate of the required resources needed to support the already admitted connections.
At congestion control, the CRNC performs a scheduling of resource between DCH and E-DCH scheduling. This scheduling needs to take QoS aspects and fairness into account.

The DCH required resources for different priority classes are well known in the CRNC, since DCHs are controlled by the CRNC. The required HS resources per priority class are also known in the CRNC through HS-DSCH Required Power, which is signalled from Node B to CRNC.
For E-DCH, the Node B can inform the CRNC about the 

· total RTWP for DCH plus E-DCH,

· current “Received Scheduled E-DCH Power Share” (RSEPS), which is one meaure for all E-DCHs, and 

· aggregated “E-DCH Provided Bit Rate” per priority class, taking into account only logical channels mapped on E-DCH. 

By the Received Total Wideband Power (RTWP) and the Reference Received Total Wideband Power, the CRNC has an indication of whether there are resources left or not. 

By measurements of instanteneous RSEPS, the CRNC will know how big part of RTWP that all E-DCH uses. Current RSEPS cannot be used admission contol, since 

· some GBR flows might use less than GBR parts of the time

· RSEPS is an aggregated measure of GBR and non-GBRs flows recources.
By “E-DCH Provided Bit Rate”, the CRNC will still not kow if the different priority classes get enough resources to fullfill guaranteed bit rates, since the service may send at lower bit rate than the guarranteed bit rate and some GBR services uses DTX. 

To perform an efficient admission control the CRNC needs to be able to priorities between different priority classes and to know wheter there are enough resources for a new bearer and the required resource per priority class. For the uplink this means that the CRNC needs the required RTWP fraction per priority class, i.e. a Required RSEPS per priority class.

For admission control, the CRNC can, based on the guaranteed bit rate, estimate a required RTWP fraction per logical channel mapped on E-DCH such that each channel with a guaranteed bit rate fulfills its QoS with say 95% probablility. However, this would lead to a lot of over reservation of resources and, hence, it would not be an efficient admission control. Note that the bit rate of the service may be substantially lower than the guaranteed bit rate of the bearer. 
The CRNC will allocate resources to the non-E-DCH user data flows, and then leave a portion for the Node B scheduler to allocate between the E-DCH flows. In principal, the Node B could spend more power on E-DCHs than necessary, as long as it is within the given limit. This was used as motivation for adding required HS power in [2]. 
The CRNC does not have information if the E-DCH user data flows of interactive bearers or GBR bearers would send more data if they were given more resources. Moreover, the CRNC do not know whether guaranteed bit rate services would suffer if they are given less resources. At times of high load, i.e. at congestion control, the CRNC will need this information in order to judge whether it should give more resources to non-E-DCH or more resources to E-DCH flows, and consequently less resources to the other category. Hence, CRNC needs information to perform load balancing, taking QoS into account, in order to make a fair resource allocation between the different channels and QoS classes. Without additional information in the CRNC it can happen that the DCH users have higher uplink bit rate of interactive services than E-DCH users. 

Since different QoS classes can be supported over both E-DCH and non-E-DCH channels, it is important to identify what QoS class the E-DCH load pressure belongs to. This is to facilitate load balancing such that the QoS of prioritized traffic can be guaranteed regardless of the transport channel it uses. Without information in the CRNC of E-DCH resource status per priority class it can happen that best-effort DCH users are given higher QoS than GBRs over E-DCH. On the other hand, over provisioning of the E-DCH resources may be a waist of resource, or result in high QoS for best-effort E-DCH users at the same time as blocked DCH GBR requests. Required RSEPS per priority class would facilitate this. A rough estimate in the RNC of required resources per priority class would not be adequate for efficient E-DCH/DCH scheduling. 
Conclusion and Proposal
There is a need for CRNC to know the required resources of E-DCH at different priority classes. For downlink the required resource is provided via the HS-DSCH Required Power and HS-DSCH Required Power Per Cell Portion. Here we propose to add Required Received Scheduled E-DCH Power Share and Required RSEPS Per Cell Portion.
It is proposed that RAN3 agrees on introducing signalling of Required RSEPS for E-DCH from Node B to CRNC and accepts the CR [3] to 25.433. 
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